Introduction
(1, 4-ƒ¿-D-Glucan glucanohydro-E.C. 3. 2. 1. 1.) distributes widely in micro organisms, animals and plants. In animals, the characterization of the enzyme was reported using the rat1), mouse2), hamster3), dog4), rabbit5), cat6), kangaroo7), silkworm8) and human9-10). Our previous reports indicated that the serum amylase was released from the parotid gland by the administration of sympathomimetic or parasympathomimetic drugs11). We reported that the parotid gland was a major source of serum amylase in mouse12). Although the amylase activity in rat serum is not so high as that in the parotid gland or the pancreas, the serum amylase keeps at a constant level of activity.
We reported previously that starch or glycogen was hydrolyzed by rat serum and oligosaccharide and glucose were produced by enzyme reactions13). The purpose of this experiment is to find out the amylase activity in the the serum of some animals and to compare the enzyme activities and isoamylase patterns in some of the organs of the animals.
Materials and methods
The following are the adult animals used in this experiment: rat, mouse, hamster, rabbit, marmoset, chimpanzee, cattle, horse, sheep, pig, dog, cat, raccoon dog, hen, whale and dolphin. Sera from the marmoset, chimpanzee, cattle, horse, sheep, dog, cat, raccoon dog, hen, whale and dolphin were gifts from Dr. H. Yoshida (Jichi Medical School). Other sera were prepared by centrifugation of blood which was obtained from the respective heart by syringe.
Other animals were bred in our labolatory with commercial pelleted diets. Organs were removed after killing the animals and rinsed, weighed then homogenized in saline using a Polytron homogenizer.
The serum and the supernatant fluild of the homogenate was used for the assay of amylase activity and for the determination of isoamylase patterns. Amylase activity was assayed photometrically using insol- Table 1 Amylase activity in the serum of animals Table 2 Amylase activity in the organs of animals raccon dog have a similar activity of serum amylase, being about half of that in the serum of the hamster. The chimpanzee is one of the animals which have a low serum amylase activity. Amylase activity in human serum (from another experiment) was 6 units, which is similar to that of the chimpanzee. Amylase activity in the serum of the whale or the dolphin is also low. Table 2 shows the amylase activity in some of the organs of the rat, mouse, hamster and rabbit.
In these animals the amylase localized mainly in the parotid gland and pancreasi. serum amylase has not been determined, partly because there is no consensus of opinion as to the origins of the enzyme. We think one of the source organs of serum amylase is the parotid gland. Some results implicated the liver as an important source of serum amylase in rats16). But the amylase activity in the liver is lower than that in the serum (Table 2) . Many electrophoretic variants of isoamywere detected in four different animals ( Figure 1 ). In the rat, two major active bands which were identical to parotid amylase and pancreatic amylase were detected. One band migrating to the cathode was identical to pancreatic amylase. Isoamylases in the intestinum ileum (II) correspond to those in the pancreas (PC). Isoamylase patterns in the submandibular (SM) and sublingual (SL) glands, tongue (TN), serum (SE) and urine (UR) are similar to the patterns in the parotid gland (PT). Similar results were observed in the organs of mouse, hamster and rabbit although the identification of patotid and pancreatic amylases is not clear in rabbit. In rats stimulated by pilocarpine administration, amylase activity in the serum increased markedly within 2h. We speculated that the parotid rather than pancreatic amylase was the source of serum amylase in rats and serum amylase was closely connected with intraductal pressure due to saliva secretion17). Administration of drugs (pilocarpine or isoprenaline) into these animals may indicate the relationship of amylases in the serum, parotid gland and pancreas. In the human, serum amylase activity normally derives from both the salivary gland and the pancreas18-19).
Biological function of serum amylase has received little attention13,20). Our data show that there are many differences in serum amylase activities among animals.
The dependence of serum amylase activity on carbonhydrate content in diet remains to be further elucidated.
Our previous studies indicated that rat serum amylase hydrolyzed glycogen or starch. We think that serum amylase has physiological roles in animals for example the production of glucose from oligosacchalide in the blood. 
